The synthesis of optically active ionic liquids, in a four-step reaction sequence, is described. In the first step an oxirane ring of cyclohexene oxide was opened with 1,2,4-triazole, yielding a racemic mixture of (1R,2R)-and (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol. Kinetic resolution of the racemate by a lipase catalyzed transesterification with vinyl acetate followed by alkylation (quaternization) of the triazole ring resulted in the appropriate optically active salts formation. After the anion metathesis, thermally stable novel chiral ionic liquids were obtained.
Introduction
The growing interest in recent years in chiral ionic liquids inclined us 1 to prepare and investigate some properties of a few 1,2,4-triazolium-based salts. Ionic liquids (ILs) are salts consisting of big organic cations and inorganic or organic anions with melting points lower than 100 °C (373.15 K). 2 The existence of an enormous range of cation-anion combinations, 3, 4 gives lot of possibilities for modification of IL's structure resulting in diverse chemical and physical properties. By changing the cation or anion in an ionic liquid molecule, such property as density, melting point, viscosity, or solubility in water or other solvents -can be changed and fine-tuned. That is why ILs are often called 'designer solvents' or considered as 'task-specific' compounds, which fulfill and influence the outcome of technological demands in various applications. At present, ionic liquids are widely used as solvents in chemical synthesis 5 as well as in electrochemistry 6 and in reactions carried out with enzymes or microorganisms. 7 Obviously, beside achiral ILs, their chiral, optically active analogues (CILs), became a subject of intensive study in recent years. As it was established, chiral ionic liquids can act as catalysts for asymmetric induction 8 or as supplements influencing reaction stereoselectivity. 9 They can also be used as a chiral solvents in stereoselective polymerization, 10 as a chiral phase for gas
Results and Discussion
Herein, we describe a simple and efficient synthetic procedure for the preparation of optically active triazolium quaternary salts as potential ionic liquids. The salts were prepared from enantiomerically enriched (1S,2S)-2-(1H-triazol-1-yl)cyclohexanol and (1R,2R)-2-(1H-triazol-1-yl)cyclohexyl acetate obtained through lipase mediated kinetic resolution of the racemate. The starting racemic trans-(±)-2-(1H -1,2,4-triazol-1-yl) cyclohexanol (±)-3, was synthesized according to the method described by Yus and co-workers 18 by stirring equimolar amounts of 1,2,4-triazole (2) and cyclohexene oxide (1) without catalyst and in the absence of any solvent. We found that the solvent-free ring opening of cyclohexene oxide by 1,2,4-triazole is regioselective and the reaction yield can be improved by a slight increase of the temperature as well as the extension of the reaction time (Table 1) . (ii) Ac2O (2 equiv), DMAP (0.33 equiv), NEt3 (3 equiv), CH2Cl2, rt, 4 h; (iii) vinyl acetate (3 equiv) , enzyme, solvent, rt or 30 °C, 250 rpm; (iv) RX, Δ, dry CH3CN; (v) (CF3COO)2Pb, H2O, rt.
Kinetic resolution of the racemic alcohol enantiomers (±)-3 was performed by enantioselective acetylation catalyzed by commercially available lipases using a 3-fold molar excess of vinyl acetate as the acyl donor (Scheme 1). In preliminary studies of enzyme catalyzed acetylation of (±)-3, we have checked various solvents to establish the most convenient one for the reaction. The media employed were chloroform, MTBE, THF, 1,4-dioxane and 2-methyl-2-butanol (tert-amyl alcohol). The reactions carried out in chloroform, MTBE and THF were sluggish, due to the low solubility of the substrate, and much higher reaction rates were observed in dioxane and 2-methyl-2-butanol. These two solvents were tested in order to find the proper lipase for the reaction. For that purpose, two of the most frequently used immobilized enzymes were examined, the lipase from: Pseudomonas cepacia (Amano PS-C) and Candida antarctica (Novozym SP 435) .
In most cases, obtained enantioselectivities (Table 2) were fairly good but not fully satisfying, except for the entry rac-2. Nevertheless, the initial screening experiments reveal useful information: the ractions carried out in 2-methyl-2-butanol run faster than in dioxane, and Amano PS-C is a more effective catalyst than Novozym 435 (Table 2: entry rac -1 vs rac-3, rac-2 vs rac-4) . Furthermore, we found that the reactions catalyzed by Amano PS-C gave a better product enantioselectivity. Thus, the most effective kinetic resolution of (±)-3 was achieved in 2-methyl-2-butanol, at room temperature in the presence of Amano PS-C lipase. On the basis of these findings, the reaction was studied on a bigger scale and the process was slightly modified by increasing the temperature to 30 °C and terminating the experiment when 50% of conversion was achieved. Both the substrate and the product were isolated with high enantiomeric excesses (98%) (enantioselectivity of the reaction E >200) and in satisfying yields (Table 2: entry rac-5). The best result in terms of optical purity of the residual alcohol (>99%) was obtained when the conversion slightly exceeded 60% (Table 2 : entry rac-6).
The stereochemical preference of the PS-C lipase in the acetylation reaction of (±)-3 towards one of the enantiomers was determined by assignement of the absolute configuration of the unreacted alcohol (±)-3 by the method based on a double derivatization described by Mosher. On the basis of the finding 21 that in the α-methoxy-α-phenylacetic acid esters of secondary alcohols the most representative and stable conformer (by 0.6-1.0 kcal/mol) is the sp conformer [in which the methoxy group, the Cα carbon, the carbonyl group of the MPA fragment, and the H(7') hydrogen of the alcohol fragment are in the same plane (see Figure 2) ], and evaluation of differences in chemical shifts of the appropriate protons in the esters, the absolute configuration of the investigated enantiomer has been assigned as (1S,2S).
According to Riguero et al. 21 the structure can be also calculated on the basis of changes in proton chemical shifts of the asymmetric carbon substituents in the substrate (L1 -triazole protons and L2 -protons of -CH2 group in cyclohexane ring) in both diastereisomers. These differences in the chemical shifts are represented by Δδ and it is the sign of this parameter (+ or -) that provides information about the configuration. For a particular substituent (e.g., L1), Δδ is defined as the difference in chemical shifts of a given signal of the substituent (δL1) in the two considered spectra (diastereoisomers).
Δδ
RS L1 = δL1(R) -δL1(S) = 7.98 -7.68 = 0.30 > 0 Δδ RS L2 = δL2(R) -δL2(S) = 2.04 -2.23 = -0.19 < 0
The calculated result and examination of the NMR spectra of the (R)-and (S)-MPA esters are consistent with the three-dimensional structure proposed (Figure 2) . It is obvious that if the absolute configuration of the slower reacting enantiomer of (±)-3 is (S) on C(7') carbon, both protons in the triazole ring H(3') and H(5') of the (S)-MPA ester are shielded by the phenyl ring (due to the space-orientated anisotropic effect) while the same protons in the (R)-MPA ester remain unaffected. The opposite effect is observed for aliphatic protons H(8') which are shielded in (R)-MPA derivative while in (S)-MPA remain unaffected. The suggested assignment is also in agreement with Kazlauskas rule, 22 according to which the preferably accepted enantiomer in lipase catalyzed transesterification reactions posses (R) configuration on the alcoholic center.
In Figure 3 the molecular structure of (+)-3 is shown. The crystal structure was chiral but not polar and was composed of antiparallel polar hydrogen-bonded helical chains passing in the b crystallographic direction with the intermolecular hydrogen bonds O(12)-H(12)···N (4) The final optically active triazolium ionic liquids were obtained by selective quaternization of the triazole rings in reactions between (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol or (1R,2R)-2-(1H-triazol-1-yl)cyclohexyl acetate and a few different haloalkanes. As is described by several authors 23 the quaternization of 1-substituted 1,2,4-triazole ring occurres selectively at N-4. Two points are noteworthy at this stage. If the alkylation reaction of (1S,2S)-2-(1H-triazol-1-yl)cyclohexanol (+)-3 was performed in neat methyl iodide used with considerable excess, Omethylation of the hydroxyl group was parallely observed to the N-methylation of the triazole ring (Table 3 : entry 2). The second notice concerns the reaction of (+)-3 with ethyl bromide, which can be performed successfully only in pressurized reactor (Table 3 : entry 3). The synthesized triazole salts with halogen anions (5a-b; 6a-h) are solid. The exchange of bromide anion to the trifluoroacetate with use of (CF3COO)2Pb led to the corresponding liquid at room temperature salts 7a-d, obtained with excellent isolated yields (94-99%) ( Table 4) . DSC measurements exhibited that these novel CILs have a glass transition temperature (Tg) ranging from -17 to -9 °C. Triazolium salts containing trifluoroacetate as a counteranion can be considered to be chiral RTILs since DSC plots are unambiguously characteristic for amorphous materials for all the cases studied. DSC determinations revealed that all CILs had good thermal stabilities up to at least 150 °C. The corresponding DSC traces are shown in Figure  4 . 
Conclusions
New types of optically active, liquid at room temperature triazolium salts have been prepared. Lipase-catalyzed transesterification was established as a simple, efficient and straightforward technique for the kinetic resolution of trans-(±)-2-(1H -1,2,4-triazol-1-yl) cyclohexanol. Due to the method based on the double derivatization, the absolute configuration of the chiral intermediate product of CILs was deduced as (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol. Furthermore, an X-ray diffraction analysis of a single crystal of alcohol (+)-3 unambiguously confirmed the proposed chemical structure as the (1S,2S)-configuration. Until now, very few racemic and enantiomerically pure triazolium quaternary salts with melting points below 100 °C are known. We here report that (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol can be selectively quaternized at the N-4 atom in the triazole ring by using a threefold molar excess of alkyl iodides or bromides yielding solid salts, which after anion exchange become liquids at room temperature. The metathesis was achieved with lead trifluoroacetate, and has proven to be a novel versatile procedure for anion exchange in ILs. Four new triazolium salts which are claimed to be ionic liquids show low glass transition temperatures and possess a high degree of thermal stability. Antibacterial and antifungal activities of the prepared compounds are being evaluated.
Experimental Section
General. All commercially available reagents (Aldrich, Fluka and POCH) were used without further purification. Novozym SP 435 (lipase from Candida antarctica immobilized on a macroporous acrylic resin), and Amano PS-C (lipase from Pseudomonas cepacia immobilized on ceramic particles) were purchased from Novo Nordisk Co. and Amano Pharmaceutical Co. respectively and were used without any treatment. Melting points were obtained with an MPA100 Optimelt SRS apparatus. Thin-layer chromatography was carried on TLC aluminum plates with silica gel Kieselgel 60 F254 (Merck) (0.2 mm thickness film) and the compounds were visualized in iodine vapors. Preparative plate chromatography was performed with DCFertigplatten Kieselgel 60 F254 (5 x 20 cm with 0.25 mm thickness layer). The chromatographic analyses (GLC) were performed with an HP Series II 5890 instrument equipped with a flame ionization detector (FID) and fitted with HP-50+ (30 m) semipolar column. Helium (2 mL/min) was used as carrier gas; Tinjector 280 °C, Tcolumn 100 °C (3 min) and 100-280 °C (10 °C/min); retention times (tR) are given in minutes under these conditions. Column chromatography was performed using Silica gel 60 (Merck) of 40-63 μm. Mixture of 95:5 v/v chloroform/methanol was used as eluent. The enantiomeric excesses of resulting esters and alcohols were determined by HPLC analysis which were performed on a Shimadzu CTO-10ASV equipped with UV detector STD-20A and chiral column Chiralcel OD-H (Diacel), using mixtures of nhexane/isopropyl alcohol as mobile phase in appropriate ratio given in experimental section; flow (f) is given in mL/min; racemic alcohols and esters were used as standards. Optical rotations were measured on a P20 polarimeter (Belligham & Stanley Ltd., line D spectrum of sodium) in 2 dm of length cuvette. Absorption of electromagnetic radiation waves from UV/VIS extent was made on spectrophotometer Cary 3. The X-ray data were measured using Xcalibur R Oxford Diffraction apparatus with a ccd camera-detector applying CuKα monochromatic radiation.
1 H NMR and 13 C NMR spectra were measured on a Varian Mercury 400BB spectrometer, operating at 400 MHz for 1 H nuclei and 100 MHz for 13 C nuclei, if not indicated otherwise; chemical shifts (δ) are given in parts per million (ppm) related to tetramethylsilane (TMS) as internal standard; multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet) , coupling constant (J) in hertz (Hz) assignment. Mass spectra were recorded on a Micro-mass ESI Q-TOF spectrometer at the Mass Spectrometry Laboratory, Institute of Biochemistry and Biophysics (IBB), PAN. IR spectra were measured with SPECORD M80 spectrometer. Samples were prepared in paraffinic oil. Elemental analyses were performed on a Elementar Analysensysteme GmbH -VARIO EL III (Element Analyzer: CHNS). Glass transition temperatures (Tg) were recorded on a Thermal Analysis DSC Q200 differential scanning calorimeter with heating rate at 5 °C/min after initially cooling samples from -70 to 150 °C under nitrogen in Tzero hermetic aluminium pans.
trans-2-(1H-1,2,4-Triazol-1-yl)cyclohexanol (±)-3. 1,2,4-Triazole (7 g; 101.4 mmol) and cyclohexene oxide (11.9 g; 121.6 mmol; 12.3 ml) was placed in a round bottom flask and stirred at 65 °C for 72 h. The resulting product was recrystallized several times from i-PrOH yielding white crystals (11.53 g; 68.95 mmol; Yield 68% -2-(1H-1,2,4-Triazol-1-yl) cyclohexyl acetate (±)-4. Solution of NEt3 (0.54 g; 5.38 mmol), acetic anhydride (0.37 g; 3.58 mmol) and DMAP (72 mg) in dry CH 2 Cl 2 (30 ml) was cooled to 0 °C. Then 2-(1H-1,2,4-Triazol-1-yl)cyclohexanol (0.30 g; 1.79 mmol) was added and the reaction was stirred at room temperature during 4 h. Next, the residue of triethylamine and solvent was evaporated under reduced pressure and the reaction was quenched with H2O (15 ml), and extracted with CH 2 Cl 2 (3×15 ml). The combined organic phases were dried over anhydrous MgSO4, and the solvent was evaporated under reduced pressure. 
General procedure for enzymatic resolution of racemic 2-(1H-1,2,4-triazol-1-yl)cyclohexanol (±)-3 Racemic trans-2-(1H-1,2,4-triazol-1-yl)cyclohexanol
(1 g; 5.98 mmol) was dissolved in 2-methyl-2-butanol (50 ml). Then Amano PS-C lipase (0.25 g) and vinyl acetate (1.54 g; 17.94 mmol; 1.6 ml) were added. The reaction mixture was shaken at 30 °C and 250 rpm. Aliquots were in 60 min. intervals analyzed by GC until 60% conversion was reached. The reaction was stopped by filtration of the enzyme. The remaining enzyme was washed with 2-methyl-2-butanol (50 ml) and with methanol (15 ml Table 2 .; physical, spectroscopic, and analytical data are identical as for racemic standard compounds).
General procedure for determination of the Absolute Configuration of (+)-3 Esterification of (1S,2S)-(+)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol with (R)-or (S)-α-methoxy-α-phenylacetic acid.
A catalytic amount of DMAP (5 mg) was added to a solution of (1S,2S)-(+)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (50 mg; 0.3 mmol), respectively (R)-or (S)-α-methoxy-α-phenylacetic acid (49 mg; 0.3 mmol) and DCC (74 mg; 0.36 mmol) in dry methylene chloride (2.5 ml). After 24 h of stirring at room temp., precipitated dicyclohexylurea was removed by filtration and then the urea cake was rinsed with toluene (3 x 0.5 ml). The combined organic solutions were washed with cold 1M HCl (2 x 1 ml), saturated NaHCO3 (2 x 1 ml), and saturated NaCl (1 x 1 ml). Then the organic layer was dried over MgSO 4 , filtered and the solvent was evaporated under reduced pressure. Crude product was purified by preparative plate chromatography using hexane-ethyl acetate (1:1) Crystal structure determination of (+)-3 by X-ray crystallography. Colorless, transparent crystal of dimensions 0.6681×0.2881×0.1741 mm of (+)-3 was used for X-ray data collection. 7465 reflections were applied to assign an orthorhombic unit cell with the dimensions: a=5.36120(10), b=8.88600(10) and c=18.5130(2) Å. The unit cell has P212121 space group symmetry and the Z=4. 8345 intensities of reflections were measured (1675 independent). After solving the structure by application of SHELXS97 direct methods program (Sheldrick, G.M. SHELXS97, program for solving crystal structures, University of Goettingen, 1997, Germany), the model was consecutively refined using SHELXL97 software (Sheldrick, G.M. SHELXL97, program for crystal structur refinement, University of Goettingen, 1997, Germany) . In the last cycles of refinement data corrected for absorption were used. The analytical absorption was used. The assigned Flack parameter of 0.0(3) [Flack H D (1983) , Acta Cryst. A39, 876-881] confirmed the correctness of the absolute structure and hence the configuration of the molecule. The final R, wR and GOF were 0.0306, 0.0869 and 1.058, respectively. The detailed structural data can be found in the CSD data base under the number CCDC 830373. 
4-Methyl-1-[(1R,2R)-2-acetoxycyclohexyl]-1H-1,2,4-triazol-4-ium iodide (5a).

4-Butyl-1-[(1R,2R)-2-acetoxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (5b).
Optically active (1R,2R)-2-(1H-1,2,4-triazol-1-yl)cyclohexyl acetate (0.1 g; 0.48 mmol) was dissolved in dry CH3CN (2.5 ml) and subsequently n-butyl bromide (0.065 g; 0.48 mmol) was added. The reaction mixture was stirred in reflux for 29 h. Reaction progress was controlled by TLC, using chloroform : methanol (95:5) mixture as the eluent. The imidazolium salt was precipitated from CH3CN by addition of toluene until cloudy at room temperature solution was obtained. The mixture was cooled to -75 °C and stored 3 days in deep freezer. Resulting white crystals were filtered off (0.064 g; 0.12 mmol; Yield 39%). Mp 106-108 °C; R f 0.11 , 6.99 N, 12.14. Found: C, 48.61 H, 7.02 N, 12.11; [α] D 26 -13.4 (c = 1.5, CHCl3) for ee 99%. Methyl-1-[(1S,2S)-2-methoxycyclohexyl]-1H-1,2,4-triazol-4-ium iodide (6a) . The mixture of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.1 g; 0.59 mmol) and freshly distilled methyl iodide (0.25 g; 1.79 mmol) was stirred during 24 h at 42 ºC. Then the reaction flask was cooled at room temperature and the resulting white, fluffy precipitate was washed with Et2O (2x5 ml) affording product as a white crystals (0.12 g; 0.37 mmol; Yield 62%). 1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (6b) . To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (2 g; 11.96 mmol) in dry CH3CN (6 ml), ethyl bromide (3.91 g; 35.88 mmol; 2.68 ml) was added. The reaction mixture was stirred at 82 °C in acid proof stainless steel pressure reactor (V = 0.27 dm 3 ) under 0.7 MPa for 24 h. Then the reaction chamber was cooled to room temperature and the excess of ethyl bromide was removed by destillation. The resulting crude product was washed with toluene (2×7.5 ml) affording gray solid (1.87 g; 6.77 , 6.57 N, 15.21. Found: C, 43.44 H, 6.55 N, 15.18; [α] D 26 + 11.6 (c = 1.5, CHCl3) for ee 99%.
4-
4-Propyl-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (6c).
To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (1.5 g; 8.97 mmol) in dry CH3CN (2.5 ml), propyl bromide (3.3 g; 26.9 mmol; 2.44 ml) was added. Then the reaction mixture was stirred during 96 h at 65 ºC. Next the flask was cooled to room temperature and the excess of propyl bromide was evaporated under reduced pressure. The resulting white solid was filtered off and washed with toluene (2×5 ml) to yield colorless crystals (2.08 g; 7.16 mmol; Yield 80%). mp [173] [174] C11H20BrN3O: C, 45.53 H, 6.95 N, 14.48. Found: C, 45.65 H, 6.94 N, 14.44; [α] D 26 + 9.5 (c = 1.5, CHCl3) for ee 99%.
4-(Prop-2-en-1-yl)-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (6d).
To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.7 g; 41.86 mmol) in dry CH3CN (3 ml), allyl bromide (1.52 g; 12.56 mmol; 1.1 ml) was added. Then the reaction mixture was stirred during 72 h at 65 ºC. Next the reaction flask was cooled to room temperature and the excess of allyl bromide was distiled off. The resulting yellowish solid was filtered off, and washed with diethyl ether (5 ml) and toluene (5 ml). The solid was purified by recrystallization from CH3CN to yield white crystals (0.96 g; 3.33 mmol; Yield 80% 
4-Butyl-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (6e).
To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.7 g; 41.86 mmol) in dry CH3CN (2.5 ml), butyl bromide (1.72 g; 12.56 mmol; 1.35 ml) was added. Then the reaction mixture was stirred during 72 h at 80 ºC. After cooling to room temperature the excess of butyl bromide was distiled off. The resulting yellowish solid was filtered off, and washed with diethyl ether (3 ml) and toluene (3 ml). The product was purified by recrystallization from CH3CN to yield white crystals (0.574 g; 1.88 mmol; Yield 45%). 
4-Pentyl-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium bromide (6f).
To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.5 g; 2.99 mmol) in dry CH3CN (6ml), n-amyl bromide (1.35 g; 8.97 mmol; 1.11 ml) was added. Then the reaction mixture was stirred during 96 h at 82 ºC, and cooled to room temperature. The resulting gray solid was filtered off, and washed with diethyl ether (2 x 2 ml), yielding gray solid product (0.78 g; 2.46 mmol; 82%). C13H24BrN3O: C, 49.06 H, 7.60 N, 13.20. Found: C, 48.96 H, 7.69 N, 13.21;  [α]D 26 + 9.7 (c = 1.5, CHCl3) for ee 99%. Heptyl-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium iodide (6g) . To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.5 g; 2.99 mmol) in dry CH3CN (6 ml), heptyl iodide (2 g; 8.97 mmol; 1.47 ml) was added. Then the reaction mixture was stirred during 96 h at 82 ºC. Next the reaction flask was put into icebox and cooled until yellow solid has crystallized. The resulting yellowish solid was filtered off and washed with diethyl ether (3 ml). Next yellowish solid was dissolved in warm i-PrOH and precipitated by diethyl ether to give white crystals (1.12 
4-
4-Decyl-1-[(1S,2S)-2-hydroxycyclohexyl]-1H-1,2,4-triazol-4-ium iodide (6h).
To the solution of (1S,2S)-2-(1H-1,2,4-triazol-1-yl)cyclohexanol (0.5 g; 2.99 mmol) in dry CH3CN (6 ml), decyl iodide (2.4 g; 8.97 mmol; 1.91 ml) was added. Then the reaction mixture was stirred during 96 h at 82 ºC. Next the reaction flask was immersed in an icebox and cooled until yellow solid has crystallized. The resulting yellowish precipitate was filtered off and washed with diethyl ether (3 ml). Next, the precipitate was dissolved in warm i-PrOH and repeatedly precipitated by diethyl ether addition to give white crystals (1.29 C18H34IN3O: C, 49.66 H, 7.87 N, 9.65. Found: C, 49.65 H, 7.82 N, 9.61; [α] D 26 + 7.8 (c = 1.5, CHCl3) for ee 99%.
